Methanol and ethanol fuel cells are getting important day by day because of energy crises. Main concern for fuel cell is the efficiency of the metal catalyst used for oxidation of methanol and ethanol. In this work, surfactant reformed electrodes by introducing sodium dodecyl sulphate (SDS), surfactant, at the surface of graphite electrodes along the metal nanoparticles were tried to develop. Idea behind it is to enhance the catalytic activity of metal nanoparticles through SDS. Modification of the graphite electrodes by SDS was characterized using Fourier transform infrared (FTIR) spectroscopy. Afterwards through electrochemical deposition, iron nanoparticles were got deposited on SDS modified and unmodified graphite electrodes which acted as catalyst. SDS modified iron deposited electrodes were utilized for the oxidation of methanol and ethanol in basic media. It was expected that SDS deposited at the surface of the electrodes would play an effective role in enhancing the rate of the oxidation reaction just by creating interaction between catalyst and reactant. Similar oxidation reaction was studied using unmodified iron deposited graphite electrode.
applications of nanomaterials, inorganic nanoparticles like metals, their oxides and sulfides were introduced in the materials. Nanosized particles and their composites open a new class of materials with broad spectrum of applications. Various metal nanoparticles like silver, gold, copper nanopartiles are used in the production of novel devices [5] .
Studies on zero, one, two, and three dimensional nanomaterials are still under progress [6] and it is reported that the dimensionality of the nanomaterials affects the catalytic behavior of the nanosheet composites [7] . Nanocomposites containing carbon are used as radar absorbing material (RAM) and microwave shielding systems [8] . Similarly electrospinning of nanomaterials is also getting attention of researchers because of its usage in electronic components and devices [9] . Researchers are trying to bring nanomaterials at low cost with environmentally friendly energy storage devices like supercapacitors. Different materials like inorganic nanoparticles (transition metal oxides), carbonaceous materials and conducting polymers have been used in supercapacitors [10] . Inorganic nanoparticles are getting attention of researchers remarkably because of their controlled way of preparation and different functionalities. These metal nanoparticles enhance the optical, magnetic, electrical and mechanical properties of the host materials significantly [11] .
Metal nanoparticles play an important role in the field of catalysis as well. Most of the important chemicals production, involve catalysis like conversion of coal, crude oil and natural gas to fuels etc. Catalysts are proved to be environmentally friendly [12] as least amount of waste is generated as an end product. In the field of nanotechnology, size of the particles is decreasing smaller to the smallest and their properties are getting more and more attractive. Dimensions of the nanomaterial matter a lot especially when nanomaterial is employed as catalyst [13] . Many nano transition metals and metal complexes are used as catalysts [14] because of their d and f electron structures [15] . A number of publications related to applications of metal catalysts in fuel cell have been reported [16] [17] [18] and still research is under progress to increase the kinetics and efficiency with low cost. Keeping this in view, Basri et al. used the nanocatalyst for direct methanol-fuel cell (DMFC) [19] . In most of the papers, what main problem tried to address was enhancement in the catalytic ability of the metal catalyst used for the oxidation of methanol and ethanol in fuel cell. In continuation of solving this problem, we introduce SDS, surfactant, at the surface of electrode containing metal, catalyst in order to increase the interaction between catalyst and alcohol.
In present work, modification of the graphite electrodes accomplished through introducing SDS at the surface of electrode. SDS modification of the electrode was characterized by FTIR spectroscopy. Furthermore, iron nanoparticles got deposited at the surface of SDS modified electrodes electrochemically. Iron deposited SDS modified graphite electrodes were undergone for oxidation of methanol and ethanol. Idea behind introducing the SDS at the surface of the electrode is to increase the efficiency of catalytic iron nanoparticles deposited at electrode surface. Results of oxidations of methanol and ethanol for SDS modified and unmodified iron deposited graphite electrodes were compared.
Experimental

Chemicals and Instruments
Sodiam dodecyl sulphate (Merck), iron (III) nitrate nona hydrate (Riedel-deHaen), methanol (sigma-aldrich) ethanol (sigma-aldrich) and sodium hydroxide (Merck) were used as received. FTIR spectrometer (Cary 630) of Agilent Technologies was used for characterization of the SDS adsorbed at the surface of the electrode.
Surface Modification of Electrodes
Surface modification of the electrode was done by introducing SDS at the surface of the electrode. For this purpose solution of the SDS was prepared and electrode was dipped more than two third in the solution of SDS. Electrode remained dip in the solution along magnetic stirring for 2 hrs. Afterwards, modified electrodes were washed with distilled water.
FTIR Spectroscopic Study
To study the adsorption of SDS at the surface of graphite electrode, FTIR spectroscopic analysis was done. 
Electrochemical Deposition of Iron
Oxidation Reaction of Methanol and Ethanol
Electoroxidation of methanol and ethanol was carried out using 0.1 M solution of methanol and ethanol, respectively, prepared in 0.1 M solution of NaOH. SDS modified iron deposited graphite electrode was taken as anode and simple graphite electrode was taken as cathode. Similar procedure was repeated by taking unmodified iron deposited graphite electrode as anode and simple graphite electrode as cathode.
Result and Discussion
FTIR Spectroscopic Study
FTIR spectrum of the layer removed from the SDS modified electrode is shown in Figure 1 .
Two Important peaks in the region of 1100 -1300 cm −1 , corresponds to stretching vibration of C-O bond and that of -S=O of SDS. Another peak around 3000 cm −1 belongs to -C-H bond [20] .
Oxidation of Methanol
SDS modified iron deposited graphite electrode was used in two electrode cell for oxi-dation of methanol as anode while simple graphite electrode was taken as cathode. Electrolytic solution of 0.1 M methanol was prepared in 0.1 M aqueous NaOH solution.
Values of the current were noted by varying the voltage applied. Similar procedure with identical setup was repeated with unmodified iron deposited graphite electrode. Comparative results for both types of iron deposited electrodes are as given in Figure 2 . Very much obvious difference in current-voltage (I-V) curve is present for both electrodes. I-V curve for SDS modified iron deposited graphite electrode is sharper than that of unmodified iron deposited graphite electrode. This is because of the presence of SDS at the surface of electrode which played its role in creating interaction between catalyst and methanol.
Oxidation of Ethanol
As described above SDS modified iron deposited graphite electrode as anode was used for oxidation of ethanol in basic environment in two electrode cell. Simple graphite 
